Epidermal growth factor enhances glomerular mesangial cell soluble phospholipase A2 activity.
We have previously characterized a hormonally regulated soluble form of phospholipase A2 (PLA2) in the cultured renal mesangial cell which is similar and possibly identical to the major form in rat kidney. In an attempt to further characterize the mechanisms of regulation of this enzyme we have used epidermal growth factor (EGF), which does not activate polyphosphoinositide-specific phospholipase C in these cells. EGF-enhanced PLA2 activity as assayed by the ability of the soluble extracts of cells to cleave arachidonic acid from the sn-2 position of phosphatidylcholine and phosphatidylethanolamine. This represents a direct demonstration of EGF-induced PLA2 activation which is preserved in a cell-free extract. Phorbol myristate acetate (PMA), as well as 1-oleoyl-2-acetylglycerol, also enhanced PLA2 activity. By contrast, the calcium ionophore A23187 had no effect on extract PLA2 activity. The EGF- and PMA-induced enhanced activity was recovered following fractionation by Mono-Q anion exchange chromatography. The peak of activity comigrated for both agonists, suggesting that both EGF and PMA stimulated the same form of the enzyme. Down-regulation of protein kinase C by pretreatment with PMA resulted in loss of the PMA-induced, but not the EGF-induced, enhancement in PLA2 activity. 8-Bromo-cAMP had no effect upon the PLA2 activity, and did not modulate the EGF effect. Pertussis toxin induced G protein ADP-ribosylation but had no effect upon PLA2 activity, and did not alter the EGF effect. In summary, EGF results in a stable modification of PLA2 activity in glomerular mesangial cells. This enhanced activity is independent of polyphosphoinositide hydrolysis, insensitive to protein kinase C down-regulation, and is not affected by cAMP or pertussis toxin pretreatment of the cells.